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NOTE ON IRRIGATION IN THE JODHPUR STATE, iqoS. 


Tho following remarks were made by Rao Bahadur Pmidifc Suklidco 
Pershad, C.I.E., on tho above Report, and arc, therefore, now added for 
information and record : — 

Remarks by Rao Bahadur Pundit Sukhdeo Pershad, C.I.E., 
on Colonel Sir S. Jacob’s Note (1903) on Irrigation, 
Jodhpur State. 

I'umgmph /.—No rcinarlcs, 

Parmjmph 5.— Country to the north-west aiifl south-west of llio city is sandy. 

Paragmph S . — No remarks. 

Pantgmph J /. — ^lostly hy camels and the seed planted not so deep ns is done by 
ploughs worked by bullocks. All grain is taken and stalks arc only allowed to .stand 
ns fodder for cattle. They do store the excess grain. 

Paragraph The Luni overllows its bed in Sfallnni and Sanchore. Its water 
while the river is flowing in full force is .sweet, and when flowing in very small quan- 
tity it is brine. 

melons in great quantity, and singhari only here .and there arc grown in tho bed 
of tho river. 

Paragraplm 7, 8, 9 and 10. — No remarks. 

Paragivph 11, — " Guya ” in place of “ Gunga." 

Paragraph 19 , — No i-omarks. 

Paragraph /.7.— Tho number of villages including Mallani, which is now a part 
and parcel of Manvar, is 4,241, of which 006 are wholly Khalsa and 97 in part 

Paragraph 14 , — No remarks. 

Paragmph 15 , — Some of them do belong to powonsof importance, such as Rao 
Baja Rnghnath Singh. It is only when the " Dil-gaon," in,, the village after which 
the Thiknna is known, is concerned that tho question of cxch.anging the village becomes 
difficult, else, as a rule, the Durbar has always a right to gr.ant tho village of equal 
rental to any Thikana for their village which might bo made Khalsa for irrigjitionnl 
purposes, and this right is loyally admitted by all concerned. 

Paragraph /(?.— The Thnkur of Bankli was not a minor, but the real cause was 
that he had influence with Ilis Highness, and so the question of exchange wos not 
taken up. ’ 

Paragraph 17,— No remarks. 

Paragraph /5.— No remarks. 
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PdwgmxHi jtO . — In sonio cases owing to the weakness of the admin istmtion, such 
as in Malmnij Zaliin Singhs’ village, Lamba, no cimrgeis mndo for irrigation, but us a 
rule, the Durbar collects liiglicr rates of i-cnt on irrigated areas by adding Es. 2-S as 


watering charge per bigha to the soil rates. 

In Sownj land we take R**. 2 per bigha 

iis saturation fee in addition to soil mtes. WlioJi we take onr share under the “ Batap " 
S 3 ’stcm we got one maund per bigha (i.r., onc«third of the average Sewaj produce) 
on the Sewaj land ; and wo take onc-fonrth the 2 n-oduco of the irrigated crop wliich i.s 
equal to a maund and a-qnartor, as the produce in an irrigated bigha is far more than in 

a Sewaj bigha. 


Piiivtjraph Tire amounts noted iiro incoiroct. 'Ibey should be: — 


Ks. 

i8sn-no ... 

... l,29,.oOG 

1890-91 ... 

... 1,00,321 

1891-92 ... 

... 1.80,483 

1892-93 ... 

... 9.5,272 

1893-9i ... 

... 1,09,348 

1891-9.5 ... 

... 2,04,822 

1S95-9G ... 

... 00,024 

1S9G-97 ... 

... 20,020 

1897-98 ... 

4,249 

1898-99 ... 

0.901 

1899-00 .. 

... 0.10,718 

1900-01 ... 

... 4,72,120 

1901-02 ... 

... 2,05,347 

1902-03 ... 

... 1,20,626 

iTdt/ — 'fhe sums overleaf inehnle It*-. 

spent on Cliopiisni lluml. 

Puriiiii'iiph Jl . — The cost of irrigating a 
ing to the deptli of water fiom the surface. 

bigha ranges from 7 to 9 anneas accord- 


There arc o waterings in the .sweet wells, and 7 in saline and deep wells generally. 


One pair can irrigate fnnn 2 to 3 bighas according to the depth of the water from 
tliu surface. 

« 

Pamrjmph 22 . — ^The average produce of the irrigated ci*op is about 5 innunds 
per biglm, and about one inauncl in the nniirigaicd (Bai’ani), The area lying within 
the main bed of the tanks yields nearly G maunds per biglia, and ordinary Sewaj 3 
inaunds a bigha. 

PanKjmph — Different water-lifts arc used for different depths, viz : — 

Odia— A water-bucket made of bamboos, with leather strip attached to both 
sides wlien the water is about 4 feet deep. 

Dliekli— A horizonbd wooden beam with a hca\y weight tied on one hand, and a 
small earthen bucket hanging by a string at the other, is balanced or hinged on to a 
vertical post. It is worked when the depth is about 9 feet. 

Pag-pati— Is a miniature Persian wheel, and as its name implies is worked by 
feet, when the depth is about 15 feet. 

Sundia— A leather hag -tt lth a proboscis, and is used for wells where water level 
is higher. It is worked when the depth is np to 35 feet. 

Arath— Persian wheel. It is used when the depth is up to SO feet. 

Jhelwa— A leather bag. It is used when the depth is np to 130 feet. 
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Pamgrapli Si. — depressions at J3idwana and Paclijiadra differ in as much 
as the fonner is a regular lake, where tlic water remains tlirougliont the your, and it is 
utilised in manufacturing salt ; whereas at Pachpadra the rain water is received in 
deep pits situated apart, and nowhere is water visible on the surface. 

There arc marshes caused hy inundation. 

P(()vgr((]ih — 1’he assessment of laud varies from onc-tliird total produce on 
Sewaj land (including soil and water rate) to one-fourth on ordinaiy irrigated land, or 
its equivalent in ciish. 

On unirrigated land (Bunlni) the assessment varies from half tutal produce in a few 
places, wlierc the soil is very rich, to one-fourtecnlh tutal produce whcie the soil is poor, 
or the ecpiivalent of the above in cash. 

Panujmph 20. — remarks. 

Pcmtgmph 27 , — We have already ajqilied for the service of one, 

Pavagraph 2S. — Vkh Hiipvn. 

Paragraph 20. — No remarks. 

Paragraph 00. — Names require corroctiiai. I’liey art* : — 

“ Surpum for ‘ Soopura.’ 

“Katholi"for‘Katholi.’ 

Jliiiiuri " for ' Maivari.' 

“Bnnbholai” for * Jiankolai.’ 

"Sox'ajiia” for 'Sormia.* 

" ilagar Tulno ” for ‘ Majan Tuhui.’ 

•* Jor Bund ” for * Ciorbaml’ 

Paragraphs 2/, 3 J, and 20. — No remarks. 

Paragraph 3/f. — It is ** Pundlotii " lake and not “ Digana.’* 

Paragraph So. — No remarks. 

Paragraph SO. — At a cost of 11s. 2,01,899. 

Paivgraphs S7 and SH. — No remark.s. 

Paragraph 39, — Tlierc is no difficulty in exchanging villages except the “ Dil- 
gaons.”' 

Paragraphs Jfi and Jit . — No remarks. 

Paragntph In the tabular statoment the names of the villages should be 
Bhavi, Pichyak and Malkosni. 

Pamgraph Amount spent during Famine has not been shown, which on the 
Dholera work came uji to Rs. 4,23,541. 

'Pho same may bo said of TCnirla on which Us. Gl,870 were spent in the last 
Famine, in addition to the figures given by Sir S. Jacob, whicli latter only wore charged 
to Public Works Department. 

Paragmphs JfJi and ^5 . — No remarks. 

Paragraph llio Durbar is alive to, and admits the force of all suggestions 
noted in the paragrapli with tlic exception of No. 12, for which reference has already 
been made under Paragraph 15. 
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2. The Jodhpur Durbar having asked ray opinion regarding the 
water supply for the City of Jodhpur I visited Jodhpur on the 17th 
February 1905. On the I8th I inspected the site on Paotahill, proposed 
for a service Reservoir, and the Storage Reservoir at Balsaraand, about 
6 miles north of the City, and some small springs which issue from the 
natural rock at Mandor, about 2 miles further north in the same range 
of sandstone hills. On the 19th February I inspected some of the wells 
on the plain below Mandor, from which water was pumped by hir. Home, 
when there was a great scarcity of water in the year of Famine 1899, 
and I also visited Nemba, about 1 mile further north of Mandor in tlie 
same range of hills, where another small spring issues out of the rocks. 

On the 20th February I visited the Storage Reservoirs at Chopasni, 
about 7 miles, and Kylana about 5 miles west of the City. 

Mr. de Closets, the State Engineer, came with me and showed me 
all of tlie above places ; we had ho time to go elsewhere. 

3. There is a nullah which rises in some hills about 30 miles north- 
east from J odhpur in the direction of Barlu ; and a few miles after it leaves 
these hills loses itself in the plain beloAV. Whether it will be possible to 
dam this up, somewhere near Gonamand, where it issues from the hills; 
or whether, if bunded up, the water will be retained ; or whether levels 
of the water, if successfully stored here, will admit of the water being 
taken to the city, are all points which need to be investigated. There 
appears to be a drainage area here of about 70 square miles, and if only 
one inch of rain was stored here it would represent about 150 millions 
e,ft. But this, like all Storage Projects in these parts, depends upon the 
rainfall, which is very uncertain. 

In any case it would be a costly project and without furtlier data it 
is impossible to say more. 

At the same time I would suggest levels being taken and the Project 
investigated. 

If the water now goes to waste and can be stored at a reasonable 
cost, if nothing else can be done, it is possible it might be used for Irriga- 
tion, and would certainly benefit the country. 

4. To show how matters now stand it will be advisable to give a 
short history of the subject : — 

In the Administration Report for 1892-93, para. 29, it is stated “ The 
water of the Balsamand is used for irrigating lucern grass for the Maha- 
raja’s stables, for His Highness’ private gardens, for the Cavalry Lines, 
the Jail and the Railway Station. It is only used for the City in cases 
of urgency when all the tanks in the latter have dried up. The Durbar 
being anxious to procure a proper supply for the City, a tank is being 
made at Chopasni, a village 4 miles to the west of the City. There is a 
Catchment area of about 14 square miles which should give an ample 
supply. The estimate made some years ago is Rs. 1,01,607, but borings 
taken at the time the estimate was made are found to have shown rook 
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on a bed of boulders, through whieli the foundations will have to pass, 
and which will cause the old estimate to be considerably exceeded. A 
new estimate is being prepared, and in the meantime the Durbar has 
ordered the work to be proceeded with, to enahle the foundation lo be 
got in, if iJoJssible, before the I’ains.” 

The expenditure to date has been Rs. 2,118 on Survey and excavation 
of founds. 


In the Admini.strntion Report for 1895-96, paras. 33 and 34, it is 
stated “ This tank is now complete.” It, however, received only 7 feet 
of water owing to failure of the mins on that side of the city. 

The tank has cest Rs. 1,53,405, which was spent as follows : — 


Excavation of foundation, including pumping, 2,468,000 
c. ft. ... ... ... ... ... 

Earthwork in bunds, 4,411,000 c.ft. 

Rock -cutting, 67,500 c. ft. 

Masonry in core- walls, 440,000 c.ft. 

Pitching, 1,45,100 c.ft. 

Sluice ... ... ... ... ... 

Canal to divert water into tanks : — 


Rs. 23,364 
„ 22,770 
„ 21,709 
„ 67,667 
„ 3,199 

4,014 


Rock-cutting, 219,700 c.ft. 
]iIarlh\vorli, 283,000 
Masonry, 91,000 c.ft. ... 
Concrete, 1 1,200 c ft. ... 

Ovorllow : — 

Earthwork, 223,000 c.ft. 
Rock-cutting, 27,500 c ft. 

Additional Bund for Leakage : — 

E.xcavution, 135,000 c.ft. 
Masonrv, 15,500 c.ft. ... 

Contingencies 


...Rs. 4,210 
... „ 1,177 

... „ 14,169 
... „ 1,340 

20,896 

...Rs. 1,210 
. . . ,, 8 0 / 

2,073 

...R.S. 2,.341 

.3,252 

.5,573 

540 


Total .. Rs. 1,53,405 


In the meantime, the K 3 ''lana Storage Tteservoir made by order of 
Moharaj Sir l-*orta]j Singh, had filled with water, and Mr. Home, the 
aManagcr of the Jodhpur-Biknner Railway, and State Engineer, had made 
a system of masomy catch-water drains, contoured round nearly all the 
I’ocly' liills near the city, and hj' these water was convoyed from 
both reservoirs, Bnlsnmand and Kylana, lo tho Masomy Kunds in the 
city, and supplied the wants of tho people. 

In his Administration Report for 1890-97, he writes as follows: — 
Para. 13. 

“ The Durbar has decided lo suppl}'^ tho town of Jodhpur with clean 
water, delivered in pipes, and an estimate has been submitted. 
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The source of supply will bo the Kylnun and Bnlsnmaiul Tanks, which 
arc at present conncctccl with the town hj* canals G hy 3 miles long. The 
total amount of water available is about 1 30 millions cubic feet, and the 
inuxiinmn amount required daily is estimated at one million gallons. 

It is not likely, however, that the consumption will roach this figure 
for some ycar.s, as the majority of the population has a prejudice against 
using water that they do not draw from wells or tanks. 

The above-mentioned canals will lead the water to the foot of Paota 
liill, wljcro it will he filtered and then pumped nj) a height of 170 ft. to 
the top of r.'iota liil), to a .‘•ervico Jie.soi’vojr, front wliero it wiJ) bo deli- 
vered in pipc.s to the city. 

The abstract of the c.stimatc is as follows : — 


Prolongation of the 

Kylniia 

Rs. 

and Jhilcninniul 

Canals of 3\aota 


... 32,2G2 

Filters 


... 21,034 

Engine-houso 


... 10,000 

Engine and Boiler 


... 70,000 

Service Reservoir 


... DJ.GOO 

Pipes, Sluice Valves, 

ole. ... 

... 2,18,810 

Contingencies 


... 18,320 


Total ... .3, 84, rii.-) 


The Durbar propo.se.s to spread the laying of tlie pipes over a term 
of years. ” 

In lu's Adniinistraf ion Report for J S'JO- 1 000, ^fr. Komc write.s as 
follows : — 

“ Paragraph !?9 — Water suppl}* of .Todhpiir City.— -The usual .supply 
of the city is from tanks that arc filled iij) during the I'aitis. Thero 
having been no rains this year, the tanks wore all empty by the month of 
August, and the ])coplo were dependent on a few and insnilicient jiuinher 
of wells. An arrangement is now working hy which 1 (>0,000 gallons of 
c'-Kcellont water are run into the city daily, which sutKcicntly supplements 
the supjdy from local wells. This water is supplictl from a .series of sixteen 
wells, near !^^andore, 5 miles from Jodhpur. It is drawn by bullock- 
})ower from the wells and run to a central masonry tank, whence it is 
pumped up by a small Worthington punq) and delivered by pipes to the 
Gulab Sagnr Canal, nonily a mile ofl', through which it inms to the city. 

The water thus supplied is clear and sweet, but the inhabitants of 
Jodhpur complain of it, as it is a mixture from several wells ; which for 
some occult reasons is supposed to be objectionable. " 

Relative levels of Balsamaud, ICvdana and Chopasni Tank Slnicos ; — 

Balsamand Sluice level ... ... ... MO'OO 

Kylnna ... ... ... ... 1 38-00 

Chopasni ... ... ... ... 79-00 
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5. Mr. cle Closet'!, the Stnte Engineer, came to Jodhpur in August 
1904. At the request of the Durbar lie took up tho subject, and now 
gives me the following Note : — 

O O 

Note on Balsamand and Kylana. 

Situation of Balsamand, 3 miles due north of Jodhpur City. 
Catchment area, 5 square miles (free). 

Catchment intercepted by ducts to afford extra supply, 5 sq. miles. 
Capacity at 38 feet depth (by Mi‘. Home) •= 54 millions c.ft. 

At rate area 1'42 millions sq. ft, (average). 

.And thus at 40 ft. depth, capacity = l‘42—405- = say 57 m.c.ft. 

Observations of water level : — 

Tank filled in 1903, and level of water on 13th August 1904, or say 
. one year after was 25 ft. Difference, 15 ft. in 360 days =^-inch a day. 

Water level on 23-8-04 = 24'-0^-" difference = G" in 10 days = *60" a day. 
„ „ 5-9-04 = 23'-10" „ =8"„13 „ =-6l" „ 

„ „ 16-9-04 = 23'-5 " „ =5"„11 „ =-45" „ 

»It rained on the 15th Sej)tembcr 1904, and some water must have come in. 

Water level on 26-9-04 = 22'-10" difference = 7" in 10 days = *70" a day. 


it 


5-10-04 = 22'-5" 

ti 

= 5"„ 9 „ 

= -55" 

a 

a 

29-10-04 = 2 1'-5" 

it 

= I'O" in 24 „ 

= -50" 

a 

a 

16-11-04 = 20'-8" 

a 

= 9" »18„ 

= -50" 

a 

a 

20-12-04 = 19'-3" 

it 

II 

!-■ 

CO 

= -50" 

a 

a 

13- 2-05 = l7’-3" 

a 

= 2'0",, 56 „ 

II 

CO 


The average decrease per day, as above noted, is *53". 

In the hot months the decrease may be taken at '73" a day. 

The above is due to evaporation, absorption, percolation, and to 
•>vater served daily. 

Tho quantity served daily is about 10,000 c. ft. 

The maximum evajioration, absorption, and percolation only in tho 
hot months may be taken at *60" a day. 

The minimum may be taken at in cold months at "IG", average ‘39" 
a day. 

Decrease due to water served, say •55" — •40" = "IG" per day. 

Then ^-iuch or -foot over x = 10,000 or 10,000 x 84 = 840,000 sq. 
ft., the average area 840,000 x 40 = 33^6 millions c. ft. capacity. 

The maximum decrease at •73" and minimum at •43" gives an aver- 
age of •58" per daj!- for all causes. 

In 365 days this means 2ir70 inches, and in 2 years = 423'4 inches 
= 35 feet and 3 inches. 

It is proposed to make the Beservoir 2 fc. deeper, or = 42 ft. depth. 


Is’oTi:. — Balsaniaud ran dry in 1900, 
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•n'liich will give it, say, 60 millions c. ft, cajjacity. Even tlien the supply 
available after two years will only be say, 7 ft. 

The l,ank can certainly not supply more than 10,000 c. ft. a day, or 
■what is at present served. 

The railwaj'- will be supplied by Kylana, and as the supply they take 
now is 5,000 c.ft. a daj’^, out of the 10,000 e.ft. served, only so much as 
5,000 c. ft. a day will be available for the city snpplj’ from Balsamand. 

Differencfc of levels between Kaga Reservoir and Balsamand Sluice 
about 14 ft. 

Difference of levels between Kaga Reservoir and Kylana Sluice about 
13-50 ft. 

Kj’lana Reservoir is about 50 per cent, more in capacity than Bal- 
sninand, and other conditions taken as same as Balsamand, could, therefore, 
su 2 >ply 15,000 e.ft, a day, of which 5,000 c. ft, will be taken by the railway, 
leaving thus 10,000 c.ft. 

Of these 10,000 c. ft. fully 2,000 c. ft. a day maybe reckoned as the 
average required for filling Ratanadii from time to time, leaving 8,000 c,ft. 
a day available for the city. 

Total available for the city = 5,000 from Balsamand and 8,000 from 
Kylana = 13,000 c. ft. daily for two years following a good one. 


6. This shows how the matter now stands. 


The following points deserve consideration : — 

(1) The jpopulatiou of the City is said to be 70,000; 
allowing 10 gallons ahead, the ejuuntity required 
daily will be 700,000 gallons 
The Railway now take daily .. 

Total required daily 
„ „ yearly 


e.ft. 

112,000 

5,000 

il^o^ 

42,705,000 


m.c.ft. 


The total capacity of Balsamand is ... 57 

„ „ ,, Kylana ... ... 76 

If Balsamand is raised 2 ft., it will add ... ... 3 

And by slightly raising the dams of the small tanks 
hetw'een the city and Balsamand, and using then- 
water that is no w alio wed to flow in to Gulab Sagar 
and Fateh Sagar, say, about ... ... 12 

Making the total quantity about ,.. 148 


The loss by evaporation, absorption, and percolation in these 
sand-stone hills has been shown hy Mr. de Closets to be an 
average of -4 of an inch per diem ; in the hot months it has 
been as much as -7. This would represent a depth of about 
12 ft. from each tank ; probably about one-third of their 
capacity, or say 45 m.c.ft. This agrees with Mr, Home’s 
statement that the joint sup^jly would be probably 100 
m.c.ft. This is on the supposition that both Reservoirs fill. 
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(2) It must be remembered that these tanks depend entirely upon 

the rainfall, which is extreinolj’ precai’ioua. In 1899 they 
•were both diy. 

(3) No scheme can bo considered safe which does not have a 

large reserve to tide over a bad year. 

(4) Chopasni Reservoir is not to be depended upon ; oven Avheu 

it filled, the water all disajjpeared in a few months, and 
although it held 11 ft. of Avater last September, now (Feb- 
ruary) there is only l-J ft. ; 10 ft. has disappeared. It may, 
perhaps, improve in time, and if it filled, water might be 
pumped up and passed into the masonry duct to supple- 
ment th« Kylana supply ; but it would have to bo raised 
about 75 ft., and as the supply is so uncertain, it is not 
safe to place any dependence on it. 

(5) It is proposed to place the Service Reservoir on Paota hill, 

which is 70 to 100 ft. above the greater part of the city. 
The Railway and a small part of the city arc now supplied 
by gravitj’. It is not stated whether these are to be 
included in the pumping .scheme, but it manifestly is not 
necessary to raise water to the height proposed for those 
place.** Avhich can be served by gravity. These parts 
might therefore be excluded. 

(C) If it is decided to have a pumping scheme, it is a question 
whether it tvould not be advisable to divide the eity into 
2 or more zones, A, B, and C, each about 20 or 30 ft. 
above each other, with a Service Re.servoir for each. It 
Avould only bo necessary thou to pump to the highest 
point the quantity actually required for A ; so on for B ; 
and so on for C. The same set of pumping engines, of 
course, would supply all as required. 

(7) In the water famine of 1899, water Avas supplied from Avells 

on the plain east of Mandor, IIa’c miles from the city ; the 
water Avas draAvn by bullocks from IG existing Avells, and 
run to a central masonry tank, and pumped up by a 
small Worthington pump, and 1G0,000 gallons were 
delivered by pqjes to the Gulab Sagar Canal, about a 
mile distant, and so passed to thc! city. 

Although the quantity is small, yet it A\'as sufficient to supplj’’ 
the immediate Avant of the people. 

(8) The fact that this water Avns got from Avells hoi’o, and that 

small springs noAV issue from the Mandor range of sand- 
stone hills, indicate that there is Avator boloAv the gi'ound in 
this direction. The quantity avo saAv issuing from the 
rocky hills was very little, and in thc avoIIs Ave inspected on 
the plain it was about 85 ft. beloAV thc surface. It is 
difficult to say Avhat (juantity exists, ns Zamindars only 
make their avcIIs deep enough to supply their need. 
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(.9) The water is said to be clear aud sweet, but the people are 
said lo object to any water which is a mixture from several 
wells, probably for caste reasons. 

(10) It might perhaps be possible to store some of the water 

which now finds its way into Bhagat Sagar, aud dries up 
there, by making small storage tanks in hollow places in 
the hills, and leading it afterwards by a masonry duct to 
the existing Cliannel ; but, if such places exist, it would 
always be uncertain if these would fill, and it would 
certainly cost a considerable sum : to incur this outlay on 
an uncertainty is not, I think, advisable. 

(11) It is taken for gi-aiited tliat all the water which falls in the 

rains on the rocky hills in the Aocinity of the town has 
been intercepted and stored. If not, this should be done. 

7. Taking all these fads into consideration, it appears to me that 
before attempting any pumping scheme for .the city, the first thing is 
to insure a good supply of water. If no natural source exi.sts of adding 
to the present sui>ply% or can be provided at a reasonable cost, then I 
would suggest : — 

(1) The level of the Avater in all the wells on the plain below 

Mandoi' should be asoertaitied and reduced to one datum 
in order to see the general level of the sub-soil Avater ; if it 
is found to fall uniformly in one direction, the probability 
is that it is in this direction it is passing aAvay. 

(2) At a loAV place on this plain, a good Well be made, and the 

capacity of the supply be tested by a good steam pump. 
If satisfactory, a pipe could be laid from this well to the 
nearest point on the Giilab Sagnr masonry^ duct to the 
City (as was done by 3klr. Homo in 1899), and A\'henever 
the need arose the Avater could be pumped up at short 
notice. 

(3) If one Avell was found not to yield a sufficient quantity of 

water, then a boring might be made to test whetlier other 
springs exist, which are not tapped by existing wells. 

(4) Or other wells might be constructed and connected with the 

one on wliich the pump is fixed until the required amount 
of water was obtained. 

(5) There need be no expense incuiTed in pumping, until the 

need arose, but everything Avould be ready. 

(6) In the meantime the Avells could be used for Irrigation, so 

that in those years in which they Avero not required for the 
city the water could be used, and some return be received 
for the expense of making them. It Avould not be money 
thrown away. 

(7) A supply of 10 gallons ahead might not be obtained; still 

.sufficient might be given as Avould afford a good drinking 
supply, and it would always be ready. 
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8. The Jodhpur Durhar hnviug requested luy views on the Estimate 
of the Bimldi Ihind, I visitod the work with Mr, do Closets, the State 
Engineer, on the 2tst .Felnniary I‘J05. This work is alluded fo hy 
Mr. Homo in Jn.s l^oport ns follows: — 

'^Baiikli JJund, across the Chiniode Biver. — This Project was pro- 
])nrcd in 1899 ns a famine work. Construction was started that, 
year, and nhout half (»f the earthwork was thrown up. At the 
bcirinninj; of the rains of I90i) the wo)'k wo.s abandoned, .'ts 
nHther lahonr Jior fnmls were availahle. The o.stiinatcd co.st i.s 
]{,s. 2, .'58, 000, the oatehment area -100 s<piare miles, the cajwcity 
of the latik l.ttOO million c.ft., the storage a,. ^00 c. ft. per rupee 
of cost, whi«'h is exceptionally good." 

9. iNfr. do Cl< Kct.s, the Stale Enginoei’, has given me a Note he has 
jufet prepared, of which the following is a cojiy ; — 

Note on Edward Samand - Bankli Bund. 

“Thi.s Reservoir will be situated sojue 7 miles to the north of 
Blmdrajun Town, a mile .south of Bankli vill.ngc, or in t'nst longiturle 
72‘'*.")7' and north latitude 2.)'-l.‘l' in the Jagir of the Bhadrajun Thakur. 

The villag(‘s in its bed, and those iiflVctcd by its chnimols being bis, 
with a few exceptions, the following arc details of the \\<trk : — 

Drainage area ... ... ... ... •J.’iO stp*. miles. 

Area of watersprend wlicti full ... d „ „ 

Cajiacity 970'82 m. c.ft. 

Height of Bund (maximum) :;7 feet. 

Greatest depth 17 ., 

Co.st during last Famine ... Rs. 2.28,772 

Now estimated to comjjlelo ... ., l,8:;.<;2.‘i Rs. 

1,1 2, .'197 

Co.it of .Sf<ir.'ige per rupee ... ... I c.ft. 

Lomith of Bimd 2 miles 71 furlongs 

Slopes of Buntl 1 a)id :{ to 1 

Top of Biuul R. B. 137 

Top of Pitching ... .. R. J, i.'R 

^T. \V. L. 

F T L i‘»7 

Sill of Sluiei's ... ,,, ... ... ll'iand 1 10 I’cspcctivcly 

Bye-washes at right Hank, an<l on ridge to the «'asf ; cnnihinod 1,000 
foot long. 

Tlic Imnd is to he raised with .sandy soil, with a masonry core-wall 
1,300 feet long, across tho Sukri River, founded on a hard .stratum of 
limo kujikor, some *1 1,0 10 feet- below river bed. 

There will he two slulco.s with lower heads, and two sets of screw- 
ge.ived east-iron shutters, 2 ft. diatnebii* in eaclj. 

Two canals, one on (ho right hatde and one on the loft, will irrigate 
some 0,472 acres of land at iriO.OOO c.ft. per aero; more tlmn double 
this area is avaihdile. 
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t This wh Avas started in 1899, and continued as Famine Relief in 
1900, the total expenditure on it being Es. 2,28,772 to end of 1900-1901 ; 
only some 11,665,000 cubic feet of eartlnvork' being turned out, which 
means nearly 51 c.ft. per rupee, or Rs. 20 per 1,000 c.ft. 

The work has now been resumed towards completion on 1st October 
1904 to proA'ide Famine Relief to the south-Avostern Pergaiiahs of the 
State. 


10. The Estimate for eoinjiletiou of'tlie Ruiid, includ- 
ing, pitching is 
For the core- AA’alls 
„ Sluices 
Contingencies 


.. Ks. 88,650 
.. 70,000 
.. „ 10,275 

.. „ 8,700 


(5f'e ApiKndix A) ... Total Es. 1,83,625 


(1) It is estimated that if all goes AA’ell and the Famine is not more 

soA'cro than at present, the woi'li AA’ill co.rt some 5 or 10 per 
cent, less than tiie estimate, 

(2) The Avholo AA’ork AA’illnot be finished this season, but the founds 

of the corc-Avall Avill bo laid, and .some 6 to 7 feet masonry 
built OA’cr the ri\-cr bed, and the aa’IioIc oartliAvork on sides of 
the ri\’cr finished. 

(3) An estimate, dated 22nd NoA'cmlicr 190-1. Avas submitted by 

Mr. deClo-sets for this AA-ork, amounting to R.s. 1,83,625, 
cop 5 ’ of AA’hich is attached (Ap])endix A.) 


11. The opinion of Major Tilley, R.E., ExceiitiA*c Engineer at 
Mount Abu, aa'os asked on this estimate on the 7th December 1904. 
“ Assuming for local reasons it has been decided that it is impossible to jnit 
in the usual puddlc-coro, and that it must be a masonry one,” ho submitted 
his opinion in the folloAA'iug Note : — 

(1) For the portion of the core AA’hich is one foot bcloAA’ the ground 
level, 1 recommend the use of concrete, and not masonry. 
It has tAVO A'ory strong recommendations. 

First — It is considerably cheaper. 

Second — If carefully mixed and laid, it forms a solid block, 
and is more iinperA-ious to action of AA'ater than 
masonry. 


(2) The conei’ete foundation Avould, of course, be arranged in 
steps folloAAung the natural slope of the ground on either 
sides. (I am noAV speaking of the longitudinal section of 
the Dam.) If this is done it .should decrease the Estimate 
by a considerable amount. 

(8) The rate in the estimate, riz., Rs. 16 for concrete, appears 
to me to be veiy high. The rate here at Ahu for concrete 
made of 100 parts ballast to 40 of mortar (tbe mortar 
being described as folloAA’s) is Rs. 14, and at Ajmer the rate 
is Rs. 10. 
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(4) I should strongly recoinmond the core masonry above the 

concrete base to bo consli-uctcd of random rubble 
throughout ; the stone being carefully selected and laid. 

(5) The ailvnnti\go of this form of masonry for this particular 

purpose is obvious, as there are no through joints through 
whieli, owing to any slight defect in the njasonry, water 
may be able to lind its way, as is more likely to be the 
case in masoniy where the .stones are laid in regular 
course. 

(0) For the bc.st random rubble our rate in Abu is Fs. 19, 
and it could probably bo done cheaper at Jodhpiu', 

(7) If, as T infer, the line used i.s kunkar lime, I do not under- 

.struid why it .should be uon-li\'draulic. As.sutniiig how- 
ever, that it is onl}' slightly hydraulic, I certainly think 
that .'ivrlci should Ito used in the preparation of the 
morUir. 

(8) l''or ordinary building purposes here, in Abu, where our lime 

is burnt from Abu Jtoad lime .stone, and i.s pure fat lime, 
our mortar is made i)) the following preparations : — 

I. Lime. 

I. Fine nullah sand. 

]. Surki. 

This forms an c.\cellent mortar which sets somewhat slowly, 
but eventually becomes very hard. 

(9) In the construction of the new Agency Oftices, which will 

be a large building, in places four stories high, 1 propose 
to use mortar made as follows : — 

1. Lime. 

' fj. Fine clean washed sand. 

1;}-. Sui'ki. 

{10) The danger in using lime and .surki f»nly for mortar is 
that when drying the mortar i.s njit to slirink and de- 
velop fine hair cracks in the joints. 

(11) H. is difticult to cxpro.ss nti opinion without any samples 

to judge from, hut I should think that a inortjir similar 
to that used here, m., equal jtnrts of kimknr lime, fine 
eleati washed river sand, fine gnatnd surki would prove 
.salisfactoiy. 

(12) If Mr. Honie succeeded in constructing cour.sod nihblo 

Tnn.so)iry with a mortar of kunkar lime and river sand for 
l^s. 14, 1 should think that random rnbhlo masonry, with 
mortar, tnado in the proportions 1 propose will cost about 
Ks. 17 per emit. c.ft. This would cfVcct a saving of 
Hs. 19,/i()0 on the core masonry. 

( 13 ) I also t hink that thi.s class of masonry should be carried 

up to a height of 2 foot above weir level. 
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Copy of D. O. No. D-4-846, dated llth December 1904, from 
the State Engineer, Raj Marwar, Jodhpur, to the 
Mehekma Khas, Raj Marwar, Jodhpur. 

12. “ In reply to your No. 8237, dated yesterday, enclosing Note on 
Bankli Bund by Major Tilley, I write to say that the rates in my es- 
timate for the same are based on what has been paid before. 

For Dholera Bund (Sardar Samand) the rate paid by Captain 
Bremner was Rs. 20 per cent. c. ft. for masonry, of mortar made of ^ lime 
and surkhi. I have allowed the same rate for mortar of 1 lime and 1^ 
surki, as well ns 1 lime, 1 sand and 1 surki. 

Mr. Homo, in his estimate for Dholera, allows Rs. 25 per cent, c.ft. 
for masouiy with surki mortal*. 

Concrete Avithout .surki has been imid for before thi.s at Rs. 14 per 
200 c.ft. in Jodhpur. My rate with mortar of 1 lime and 1^- surki is 
Rs. 16 per 200 c.ft. 

I do not pretend for a moment to know the rales of the place as yet, 
but guide myself by precedents. 

The mixture of 1 lime, 1 sand and 1 surki does not set under water 
after it has been allowed to set for 86 hours in the open, but that of 1 
lime and 1-1- surki does. That is why I have adopted it, but I quite agree 
with Major Tilley that some sand must be mixed with it. 

The coursed rubble uiasoury of the core- wall uill only be for the face 
Avork, and random rubble for the hearting ; the rate being an average one 
and the term “ coursed rubble ” adojited so as to get as good random i-ubblo 
as possible, Contractors being apt to take advantage of random rubble, if 
that is stipulated. 

I also concur Avith Major Tilley that- concrete should bo u.'jed in 
preference to masomy AA'herc avc can do so, I liaA'o allowed concrete for 
filling trench in foundation in soft rock and such, but aboA'O Avhere sand 
has to bo cleared to a much AA’idcr diincnsion than the trench, as it AA'ill 
not otherwise be possible Avithout special appliances to put in concrete, 
I have allowed masomy for core-Avall.” 

13. After reading the above and inspecting the Plans and Site, I A’en- 
ture to make the folloAA'ing remarks: — 

(1) As regai’ds the Plans, the top width of the Dam is shcAvn 
20 ft. thick — 

R. L, 137 

Maximum Flood D. ... 1.80 

H. W. L 127 

As the inner slope is 4 to 1, and the outer slope 3 to 1, it 
makes the bund 90 ft. thick at H. W. L. This is unneces- 
.sarily thick, hut as most of the eartliAvork is done, it is 
not possible now to make much saving on this. The top 
width need not be more than 15 ft. thick anywhere. 
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If any saving can be made by reducing the top width to 15 
ft. on the part remaining to be done, it might be safely 
done. 

Reducing the top width has this advantage also, that there 
is not so much .surface water to dispose of when it rains. 
The effect is seen by the way the bund surface has been 
ahoady cut up and the gutters made in the slopes, both 
outside and inside. To prevent this, small ridges of earth 
should be made at each side, and acro.ss the top at short 
intervals, to divide the top surface into small compart- 
ments, and prevent therein water accunmlating anywhere. 
It is only when it nccumulatcs that it docs any damage. 

(2) Wliere there is a eoi*e-wall the earthwork need not be put 
up to tlio same level, but rniglit be kej)t 2 ft. lower on each 
side, but this will not save much here, as the core-wall is 
only 1,300 ft. long. 

(.3) In the culvert for the outlet Sluice — it is a good Plan to 
put a masonry core-wall, projecting 15 ft. on each side, 
and also G ft. above the top of the culvert arch, to prevent 
any creep of water between the masonry and the earth. 

(4) Stone pitching has been taken everywhere to a height of 1 ft. 

abov(j IT. W. L. on the inner slope. Estimated cost 
Us. 18,250. I think it may be po.sMble to effect a saving 
here by only putting pitching, where the water will be 
more than 5 ft. deep. If found to be neces.siiry elsewhere, 
it can bo put afterwai'ds. 'Wherever ])itching is adopted, I 
Avould suggest a 3 inehc.s layer of small broken stone or kun- 
kar underneath, to prevent guttering of the .slope below the 
pitching. It is ]>Oij,sible the inner slope will bo cut up by 
wind and water, when the tank fills, and repairs bo neces- 
.sary, ortho slope to be made more than 4 to 1, where there 
is no pitching. 

(5) As regards the e.soapo — it is not advisable to have any 

escape, 1 think, in the line of the Inind. The soil hero is 
nob to be trusted, and any flow of water here might do 
harm. The long e.scapo proposed at the east side over 
the natural surface ajipoars to be all that is required ; the 
ground is hard and the slope very gradual, and any surplus 
water ought to pass off hero without damage. 

(C) The soil at the north-cast end of the land is bad : and from 
the way tho rain water has cut it up and broken through 
the slopes it would appear that there must liavc been clods. 
Tho portion of the bund from chain 12,000 ft. to 14,000 
will require to bo carefully made up, and watched in the 
rains, Eortunately there will only bo about o ft. of water 
here. 
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(7) Instead of putting tlie H.L. Sluice where it would be neces- 

sary now to cut through the bund, it might aj)parently 
be put in the gap at 10,200, Avhere no earthwork has yet 
been done. 

(8) As regards the rates for masonry and concrete. !Fr’om an 

examination of the details of the rates and the distance of 
the quarries, the rates which have been allowed to the 
Contractors appear to me to be very liberal. I understand 
the Contractors have been allowed Rs. 17 for masonry, and 
Its. 14 for concrete per 100 cubic feet; I think masonry 
and concrete can be done well here for Rs. 15, and Rs. 12, 
but it must be remembered that Contractors will not take 
up work unless they can realise a good profit, especially in 
an out- of-the-\vay place like this, and whether any Contrac- 
tor would take less than these rates is very doubtful. 

( 9 ) The original estimate can therefore be reduced by — 

(а) Revised section in earthwork. 

(б) Omitting stone pitching where the water is less than 5 

feet deep. 

(c) Revised rates in masonry and concrete. 

!Mr. de Closets has prepared a Revised Estimate accordingly, adopt- 
ing the rates allowed to the Contractors, viz., Rs. 17 for masonry, and 
Rs. 14 for concx'ete per 100 cubic feet; this slmws a reduction of 
(Rs. 1,83,625,-1,53,534) Rs. 30,091. (See Appendix B). 

(10) It is not to be excepted that Famine labour can work at 

these rates, and the work done by such labour should be 
kept distinct, and be allowed for accordingly ; for example, 
in tlie last Famine earthwork is stated to have cost at the 
rate of about Rs. 20 per 1,000 cubic feet. 

(11) As regards the materials for mortar and concx-ete. Mr. 

de Closets has made expei’iments wdth diffei-ent [)roportions 
of lime, sand and surki, from wdiich it would appear that 
mortar composed of 1 lime and 2 sand give the best results; 
and for concrete, mortar composed of 1 lime, 1 surki, mixed 
w'ith 5 parts of red sand-stone bx’okcn up, s:ave the best 
results. Ill all such cases the best way is to make different 
samples on the spot and test the results, ns conditions and 
materials often vaiy. 

(12) It may be helpful to note here the usual proportions and 

method of treatment of concrete, and I cannot do better 
than quote from the specification on the Bhatgai’ii Dam. 

(a) Concrete . — ^The concx’ete to consist of broken stone and 
clean gravel or shingle intimately intermixed with 
mortar of hydraulic lime after having been well w'et- 
ted. The mateiials to be of all sizes up to what can 
be conveniently tux’iied over and I’ammed, generally 
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3 inches ninxinium for metnl and gravel, and ^-inch 
minimum for gravel, The proportions should be 
chosen so tliat all interstices are filled up completely, 
and the mortar just creams up on being rammed 
for 3 houis with rammers, as heavy as can be con- 
tinuously used by labourei’s, varying from 9 to 20 Bas. 

(h) The mortar will consist of two parts of sand, and one of 
slaked lime ; and the usual proportions of the concrete 
will be : — 

4 of metal -V ( 2 of sand. 

■ 3 of mortar < 

4 of gravel J ( 1 of lime. 

(c) The concrete is to bo laid in courses, au average of 10 

inches in thickness on alternate days. 

(d) Heavy stones and boulders to be inserted in the concrete 

as it is being laid, with their thick end downwards, and 
to project beyond the upper surface of the layer so as 
to bond that layer with the next above, and also to 
add to the weight. They should generallj’^ form a third 
part cf the whole, and should be well wetted before 
l)eing laid. They should bo placed so as to allow' free 
raminiug botw'een them. 

(c) The concrete will generally be layed in two la 3 'er.s, the 
first to be rammed for at least twenty minutes, and 
the second up to three hours. 

(/) All masonry and concrete is to be watered constantly from 
the moment tliat the mortar in it sets sufficiently to 
allow of water being thrown over it. 

(13) As regards the depth of core-wall — I consider if it is token 

1 0 feet below the original ground line, it is enough ; if sound 
hard ground is mot with at a less depth, then the concrete 
might be put, say, 4 feet deep. 

The foundations were all dug bcfoi’o w’c came ; where the 
ground is very hard they need not have been quite so deep, 
but it is a fault on the right side. The wall at each end should 
be stopped back into the original ground. 

I w'ould also suggest, if it is not possible to got the w'ork 
completed before the rains, that it will be better not to carry 
the core-wall above the nullah bed, and oven then to protect 
the down stream side w'ith a good supply of rubble let into 
the bed to prevent any scour. The rubble could all bo used 
afterw'ards in building uj) the wall. 

(14) In the bed of the river, or w'hcrever there is coarse sand, this 

should be removed fo]' about 20 feet on each side, and good 
earth be rammed in its place, on each side of the wall. 

(15) The whole trench to bo filled in the full width, and well 

rammed in layers of 9 inches. 
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If the foundation has been excavated wider than required, it 
will be better even then to ram in the full width excavated, 
for at least feet thick. The portion above this to be 
made the required .width, and some arrangement be made 
with planks, or by dry stone on each side, to- prevent it 
spreading while being rammed. Heavy stones may be 
inserted in the concrete to project beyond the upper surface 
of the layer, so as to bond the layer with the next above it, 
and to add to the weight ; they should be placed so as to 
allow free ramming between them. Above ground line 
uncoursed rubble masonry to be used with as large stones as 
pos.sibla 

The faces to be left rough, not to be pointed. 

(16) When water occurs in the foundation the trench should bo 
sub-divided by bunjls of same sort across it into smaller 
compartments, out of which the water can be baled, or kept 
down by hand or pump, until the concrete has been rammed 
in — beginning at the point where there is least w'ater and 
working towards the deepest place. To attempt to go 
down to an impermeable strata or rock appears here to be 
liopeless and unnecessary. The greatest depth of water 
will be only 17 feet ; and 10 feet, ns suggested for the depth 
of core-wall, if well backed with earth, rammed and brought 
up equally on each side, ought to be sufficient. 

{17) If any leakage occurs hereafter in the river bed the toe of 
the outer slope can be protected with gi’avel and broken 
stone, to prevent any slip of earth, and the water ean bo 
used either by lift lower down, or for cultivation in the 
river bed. 

{18) There are now the following number of persons eraplo 5 'ed 
here, about 2,000 altogether, of which the following are said 
to be on Famine Relief: — men, 500; women, 300; and 
children SOO. It is advisable to have a Brahman employed 
to look after the conservation and distribution of the drinkinjr 
water. 

(19) Medical arrangements, I understand, are being made. This is 

advisable, and simple rules will no doubt bo issued for 
guidance, in case of any sickness breaking out. 

(20) It is advisable the Engineer Officer should have some hold over 

the Contractors. The usual rule is to withhold 10 per cent, 
of all bills, up to a certain sum, for the due performance of 
their contract until the completion of the work. Unless 
some proviso of this sort is enforced, it may be difficult to 
keep them up to the mark, or to prevent trouble afterwards. 

{21) It will be advisable also to have a clear specification ; or better 
still a sample of the masonry expected of the Contractors, in 
order to prevent any misunderstanding or discussion after- 
wards. 
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Note by the Consulting Engineer on the 
Jowai River Project. 


On the 23rd Fpbruary 1905 we reached Erinpura Koad on the R.-M. 
Railway, and in the afternoon inspected the J owai river. Mr. de Closets, 
the State Engineer, Assistant Engineer Rattu Lall, and Overseer Jai 
Lall accompanied me. 

We carefully examined the river near the proposed site for a Storage 
Reservoir, about half a mile above the Railwfiy Girder Bridge, which 
consists of ten openings of GO ft. each. 

There is a very good site for a mason ly dam, where good hard trap- 
and syenitic granite is found across almost the whole bed of the river. 
The valley is contracted here, and the dam would consist largely of 
natural rock, which will save expense, and over which any overflow might 
pass without fear of harm. The flanks are protected by hills of solid 
rock. 

At the north end of the proposed dam are two small gaps, which 
would have to be closed, and further north is a saddle in the range of 
hills, at a height of about 67 ft. above the bed of the river. 

2. Tlie following Note by Mr. do Closets will explain what was 
proposed : — 

“ This scheme is to dam the River Jowai, above the railway line, near 
Erinpura Koad, utilising the whole or portion of the floods of the upper 
reach of the Jowai River (some .890 square miles) and turning it into 
the stream passing to the north and leading to a site near Baklia village, 
where by the natural formation of hillocks an amphitheatre for a large 
reservoir is formed. 

“The damming of the Erinpura stream (the Jowai) at the place 
mentioned is proposed .it a site whei'e the scream runs deep among hills, 
and will necessitate a masonry dam, maximum height some 60 or 70 
feet, which* will be founded on j’oek; will bo some 1,000 feet long, and 
which will form a Reservoir about 800 millions cubic feet in capacity, the 
upper 10 feet of which or 300 millions cubic feet can bo utilised in direct 
cultivation, while the surplus can be partly turned by a wide feeder 
channel J 5 chains in length, cut in a narrow gorge on the right flank into 
n. nullah which crosses the Rajputana-Malwa Railway by a culvert of six 
20-ft. ui’ches. Some throe chains below this bridge a small masonry dam 
ncross this nullah will divert the floods into a similar \yide channel, and 
into the stream going to Baklia, which channel will be about 3 miles long. 

“ The catchment basin of the Baklia stream is 53 square miles only. 

“ Taking 10 per cent, as the run-off from this, and 20 inches as the 
average annual rainfall, the available storage will be 246*26 millions 
<;ubic feet.’’ 
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The 390 square miles of catchment basin of the Jowai proposed to- 
be intercepted and turned in the catchment of the Baldia stream is 
composed of hills and rocky "round, and the available for storage may be 
assumed at 20 per cent, of 25 inches rainfall, which would be 4,530*25 
millions o. ft. Of this quantitj*-, all that caused by small freshes, and a 
portion of the heavy ones aggregating some 3,000 millions c.ft., may be 
secured, and 200 millions c. ft. turned into the Baklia stream after 800 
milions is utilized in filling the Erinpura Reservoir. 

The Baklia Reservoir will be about 3,000 millions cubic feet in 
capacity, 8 square miles in area, and 40 to 45 feet in depth at bund. 
Only some 4,000 feet of bund will have to be raised to dam the valley 
near the village of Baklia, where the hills come close to each other. 

A long saddle of hillocks stretches on the left flank, where an ade- 
quate byewash can be formed. 

There are some lands at present above the site of the Baklia village, 
and which are cultivated by well Irrigation, this maj’’ represent some 
600 or 800 acres. Some land in the bod of the Erinpura stream is 
planted with melons. 

The cost of the scheme might be roughly 5 lakhs rupees for both Re- 
servoirs, including canals, and would represent 7,000 c.ft. storage per rupee. 

An alternative scheme which would do away with the Reservoir 
above the Railway would be a dam across the Jowai below the Railway, 
to turn only aiportion of the freshes into the Reservoir at Baklia. Levels 
for tliis are being taken, as it is verjf much lower than the site above 
mentioned. 

The Jowai River is a perennial stream, and besides filling the Baklia 
Reservoir during freshes may be expected to also replenish its supplj'* 
for some time after the rains. 

Mr. Home, in reply to the Consulting Efagincer, Protective Iri*igation 
Works, mentions, I think, this Project, thus : — 

“ Godhan tank will be situated in a depression adjacent to the 
Jowai River, and will be fed by a cut from this river, which Avill follow an 
overflow channel. 

“ This tank will cover a large area about 10 square miles,* and will be 
shallow, the maximum depth of bund being 20 feet. 

“The estimated cost is Rs. 1,50,000 without canals, and the capacity 
1,200 millions c.ft., or 8,000 e.ft of storage space per rupee of cost. 

" The catchment area of the Jowai River is not actually known as 
maps are not available, but it cannot be less than 400 square miles, situate 
mostly in the Aravalli hills. 

“ The river that will supply all the abo\‘e tanks is in the Aravalli 
hills, and flows over generally hai’d ground in the district of Godwar. 
The rainfall in this district varies from about 12 to 1 8 inches in the plains 
in ordinary years, in the hills it is no doubt more." 

In a Note supplementary to the above, he says, “ I have been in-' 
formed by the Durbar that the only inundations from the Loni that are of 
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any importance occur not in ]\rallaiii, but in Sanchore, and tliat they ai’e 
caused not by tlie Luni river proper, but by the Jowai and its tributaries. 
If this is so, there would seem to be little objection to damming up all, 
or most of the rivers north of the Jowai, and as to the latter it would be, 
I think, advisable for an officer to visit Sanchore and study the (Question 
of these inundations (which are said to occur in 5 years), and see whether 
they could not be replaced by well cultivation. Pending this enquiry, I 
think that the damming of the Jowai or its tributaries on a large scale 
should not be undertaken.” 

In reply to this, the Mehekma Khas states: — “In Sanchore the 
inundations arc reported to be duo not so much to the Jowai or Erinpura 
streams, but to the overflow of the Luni. The first two streams cannot 
inundate the total area, nor can the water suiiplied by them to the Luni 
materially contribute to its inundations. The “Jugril" can onlj^ be 
obtained by the Luni alone. This circumstance, as also the fact that the 
Nair population which is solely dependant on its inundation for the 
exuberant crop of grass and fodder which is to last for a number of 
years, led the Hakim to argue that the Luni has a tangible influence of 
importance on inundation, and any scheme for bunding it up will prove 
injurious to the Nair class speciall 3 \” 

Wlien it is considered that the catchment basin of the Jowai is about 
3,000 square miles, and only 400 square miles of its upper reach is to be 
utilised in the Project sot forth, or less than one-seventh its whole catch- 
ment, and further, that the River Luni has from below JaswantSagar t) 
Sanchore, whore the two rivers would seem to meet, and where the 
inundations toko place, notle.ss than 12,000 square miles of drainage area 
besides the percentage of water that would bo drawn by the Project, would 
not in the least affect the inundations caused in Sanchore b}'^ tlie two 
rivers combined, the total drainage ai’ea which is 15,000 square miles, or 
37 times more than the area propo.sed to bo utilised. 

The Project is one that would seem most profitable, and Mr. Home, 
in his Admini.stration .Report for 1901-1902, states also : “One Project 
which is regarded as a particularly promising one, the construction 
of a tank or series of tanks fed by the Jowai river, is at present undei- 
survey.” 


3. It will be seen the i)roposals are briefly : — 

(1) To put a dam on the River Jowai to hold about 800 m.c.ft., 

the upper 10 ft. of which can be utilised in direct cultiva- 
tion. 

(2) The surplus to be partly turned by a wide feeder channel 

cut ill a narrow gorge on the right flank into a nullah, 
which cros.ses the R.-M. Ry. under 6 arches of 20 ft. span 
each. 

(3) To make a small masonry dam across this nullah, a short 

distance below this bridge, where a good site exists \\'ith 
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rock in the bed and sides, and to divert the floods by a cut 
into a nullah, "which leads to Baklia. 

(4) To form a Storage Reservoir at Baklia for Irrigation. 

4. In order to utilise the water which would be stored in the Jowai 
Reservoir, the suggestion was made by the Consulting Engineer, be- 
fore he had seen the place, to pass the water down the river for some 
distance until it reached u point where rock crops out, and to take a cut 
from the river away on the right bank; but on inspection it was seen 
that the banks are too high' here, the expense would be very great, and 
the quantity of water which would be lost in the sandy bed of the river 
make anything of this sort not advisable. 

The land on the left bank below the railway bridge belongs to the 
Sirohi State. 

5. Tlie drainage area at the site of the proposed Reservoir on the 
River Jowai is about 390 sq. miles. Owing to the rocky nature of the 
catchment the run-oft' would probably be at least one-third of the rainfall ; 
taking this at 21 inches in ordinary years it would give about G,240 
millions c.ft. of water available for storage, which now all goes to waste.''^ 

Besides this, the river is .said to flow for some wcok.s after the rains 
in ordinarj’" years. 

6. The surveys have not been made yet, so it is not possible at 
present to say what height of bund will be advisable ; but the Project is 
undoubtedly a good one, and .should be prepared without delay. 

7. There are, however, certain points about the above proposals 
which do not commend themselves to me, and which will be alluded to 
further on. 

8. The question of the storage of the water for instance. It is true 
there arc ranges of hills near Baklia, tvhich at fir.st sight of the map seem 
suitable places for storing water — a small range of rocky hills near Baklia 
itself, and another about a mile higher up, both these places were sugges- 
ted. At both places, liowevcr, there arc mauy wells, and any bunds here 
would submerge a large area of cultivated well land. This would be a 
certain loss to the Durbar. 

At both places there would apparently be some difficulty about get- 
ting a suitable escape; and at Baklia probably a great part of the village 
Avould have to be removed. I do not think “ the long saddle of hillocks 
on the left flank” alluded to as a site for the escape for the lower site 
would stand any overflow as it .‘ippoars to be all sandy soil. Owing to the 
hills closing in, especially at Baklia, the Storage basin would be somewhat 
contracted. ' 

For these reasons I do not approve of making a Storage Reservoir at 
either of these two places. 


* J of 21 incliesx 2J from oneincli 


on one sq. mile x 390 sq. mik>',=sG,240m.c.ft, 
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.* '9. -After a careful inspection of the ground between the proposed 

dam on the River Jowai and the village of Baklia, the conclusions I have 
come to are: — 

(1) To make a large main Storage Reservoir on the River Jowai 

‘ at the site proposed, 100 feet high or more, if necessary. 

The height will depend upon the quantity of water available 
in average years, and the capacity of the reservoir at differ- 
ent contours, approximately it should be high enough 
to impound at least the rainfall of an average year, say 
about 6,500 m.c.ft. 

There need be no fear regarding the height of the dam if it 
is founded on rook everjMvhere and is properly built. 

(2) The site is an excellent one for a large Storage Reservoir, 

The hills close in at the site, with a good spreading basin 
above. ' There is a good catchment ax'ea nearl}’’ all in the 
hills, and much of it rock. There are good foundations 
in rock. The material for the dam is on the spot, and is 
good and plentiful. There is no fear of any silting up. 

There will apparently be no loss bj’- submersion of valuable 
land or wells. There will be no difficulty about the over- 
flow, which will be over hard rock. There is a good com- 
mand of the country, and any amount of good first-class 
soil below for irrigation, for the whole country slopes away 
to the north-west for miles. 

(3) It will be possible to put the outlet sluice in one of the gaps 

at the nortli end of the dam, and to take the duct from 
it, outside the base of the hill at the north end, and 
between it and the railway line. 

This will enable water to be drawn ofl* for irrigation at a much 
lower level without the trouble and expense of cutting 
down the saddle on the right flank alluded to abdve. To 
cut this down to any depth would be a heavy item, as it 
would be in solid rock nearly the whole way. 

' (4) If a high masonry dam is built these gaps and the saddle 

would be filled up w'ith masonry, and form part of the 
escape. 

(5) Water could be let out as required for irrigation, or to 
replenish any storage basins which may be constructed 
hereafter on the country below. The advantage of 
having the water under perfect control, instead of 
, allowing the surplus to pass away (after storing 800 

m.c.ft.) in flood is evident. 
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•(6) To put a small masonry dam across the north (6 x 20') nullah 
as proposed, to divert the reservoir water into the pro^ 
posed cut on the right bank. 

{ 7 ) This cut could be used for irrigation, or as a supply cut to the 
Baklia nullah, to help fill or replenish any storage basins 
hereafter, if it is found after the construction of the main 
dam on the Jowai that there is water still to spare. 

(8) Not a drop of water should be allowed to go to waste in a 

country like Rajputana. 

(9) Where this cut corhe^-odt on to the countr}' a distance, it is 

said, of about 6,000 feet^ lay out Irrigation Canals. 

The left Canal would follow tlie water-shed between the Jowai 
river and the Baklia nullah, passing near Ondri and 
Poman. 

The right Canal would follow the general contour of the 
country, crossing the Baklia nullah at some convenient 
place, either by a bund or aqueduct, or level crossing, and 
working round in a northerly direction towards Rajra 
and Khidoni, so as to avoid the high rocky ground which 
appears on this side. 

(10) Both these Canals would command a large area of the best 

land in the Marwar State. Most of it is entirely dependent 
on rainfall, and is now lying diy and barren. Both canals 
would ddbouchd on the plain below Baklia, and the area 
for Irrigation is unlimited. 

(11) These Canals would pass above all the area now cultivated 

near Khidoni and Baldia, and would injure neither wells 
nor land, but would command the whole area. If any of 
the existing wells failed it Avould feed thorn, and would, no 
doubt, help to raise the water level, which is now 70 to 80 
feet below the surface, and enable wells to be made where 
now there is no inducement to make them. 

(12) If extra storage tanks are ever required two sites suggest 

themselves on the Baklia Nullah, near Ondri — one above 
the Ajmer- Ahmedabad Road, the other below it, w'here 
a bund might be put stretcliing from small rocky hills 
near Ondii across to the high ground north, where the 
rockj'' ground would oftbrd a safe escape. 

Another good site seemed possible on a branch of the Baklia 
nullah on the north, stretching from this high rocky 
ground across a natural depression on to high ground in 
the direction of the village of Rajra. 

Surveys will have to be made to determine the best line to 
take, -and the height of bund and capacity of reservoir, 
which will depend upon the quantity of water available. 
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These are points which need not, I think, be considered at 
present, because if a largo storage reservoir is made on the 
River Jowai extra storage resei voirs may not be necessary. 

(1 3) The Project such as I suggest would insure the whole tract 

below it against Famine. It is unnecessary, perhaps, to 
allude to the advantage of having large storage' reser- 
voirs in preference to smaller ones in a country like 
Rajputana. 

(14) The irrigated tract being near the railway there is every 

facility for disposing, I'r'-.Jil}'^ of any surplus produce, which 
would follow from increased cultivation. 

10. I suggest Plans and Estimates for this grand pi'ojoct should 
be prepared without delay. There is the opportunity here of making 
}i magnificent Stoi’age Reservoir ; fjf storing some 6,000 millions c.ft. of 
water which annually goes to waste, and of canying out a work which 
W'ould bo <»f great benefit to the Durbar, and to the country. 

I strongly rcconiincnd the Project for the consideration of the 
Durbar. 


11. About 7 miles beyond Bnklia, in a northerly direction, is a 
village named Takatgarh, ■whei'e I am told is an earthen bund, now uselc'S 
J[r. Home in his note on Irn’gation alludes to this as one of the Pn-jects 
ready to he taken up, as follows : — 

(1) “Takatgarh is at present a small tank, the bund of which 

it is proposed to lengthen. The catchment area is about 
70 sq. miles. The contents of the tank will bo 1 03 mil- 
lions c. ft. The Estimate is Rs. 38,000. 

(2) It is said that the bund was originally made without pro- 

fessional help, that the escape was not sufficient, and that 
the top was not properly level, and that from these causes 
it was breached ; also that there is now a quantity of 
earthwork, roughly estimated at about Rs. 10,000, lying 
useless, and that water is greatly needed in this part. 

(3) I have not seen the work, but the Hakim of the district 

also suggested the advantage of the tank being repaired. 

If the above facts are correct, it certainly seems a pity, that 
so much money should bo lying unprofitable. 

(4) It is of first importance to take advantage of such places, 

where a largo amount of carthwoi'k is readj’’ to hand, and 
to complete such work.s, or the money which has been 
already spent might almost us well have been thrown 
away. This work is strongl}’^ commondod to the consider- 
ation of the Durbar. 

(5) This, and any other tanks in this direction could all be 

supplied fi'om the jiroposed Reservoir on the Jowai, or 
from the Baklia nullah. 
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' 12. Looking at Irrigation generally, a point deserving of consi* 

deration is whether it may not be possible to bund up some of the 
streams over which the railway line passes, instead of bridging them. 

This is not a procedure which could be attempted in ordinary cases, 
but the rainfall in these parts is so small, and the country so open that- 
there is not the same danger from floods, which might perhaps be passed 
off at either end on higher ground. 

If so, the expense of a bridge might be saved, and a supply of water 
Avould be stored, which either by percolation or irrigation lower down 
would benefit the country. 

This is not a new idea, for it has been done at Salawas, about 12 
miles from Jodhpur, on the line to the Marwar Junction ; and I under- 
stand from Mr. Todd, the present Manager of the J odhpur-Bikaner 
Railway, it might, he thinks, be adopted elsewhere. 

13. Another idea is, whether it might not be possible to extend the 
influence of Inundation from the Luni or other rivers. For instance, 
it is known that land in the neighbourhood of Sanchore is greatly 
benefitted by the overflow of the floods of the Luni. 

If this area is marked out it would be seen that it extends up to 
a certain point. It would not do, of course, to lessen this area in any way, 
but by making a bund above this point it might, perhaps, be possible to 
inundate other areas on somewhat higher levels, and allow the sui'plus 
to pass on and take its usual course, and so get a larger area benefitted 
bj"- inundation in one or more places, and make better use of the large 
quantity of water which now goes to the sea. 

Whether this is possible or not I cannot say, as I have not seen 
the place, and have no data to go ujion ; but knowing the benefits of 
Inundation, and believing that a good deal of water goes to waste, it 
naturally suggests itself as deserving of consideration. 

The Resident, Western States, Rajputana(Col. Jennings, G.I.E.,R.E.), 
writes, “ I have asked for surveys to be made on the Luni River in the 
neighbourhood of Gura, above the Gulf of E.utch. I fully believe in your 
suggestion.” 

14. Before closing this report I think it advisable to point out the 
necessity of getting two or three extra Surveyors to carry out the surveys 
suggested, as a temporary measure at all events. There is a good deal 
of work to be done in out-of-the-way places, more than the present staff 
will be able to do in a reasonable time ; and if tbe Durbar wish to take 
up Irrigation properly, the first step is to get the surveys carried out 
to enable plans and estimates to be prepared. Every year’s delay means 
so much -water lost to the State, 

Jaipur, S. S. JACOB, Colonel, 

March 1805. ConmHing Engineer for Irrigation 

in Rujputuna. 
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APPENDIX A. 


Estimate of probable cost of completion of Bankli Bund. 


Description of Works. 

Quantity. 

Rate. 

Per 

Amount. 

Total. 

Earthwork. 


Rs. A. 


Rs. 

Rs. 

Ohainage 34 to 47'50 lift to 40 ft. ... 

4,400,000 

6 0 


26,400 


„ 47-50 to 121 „ 25 „ 

8,000,000 

4 8 

fj 

36,000 


„ ' 6 to 150 dressing and filling 
old work 

2,000,000 

4 0 

II 

8,000 


Pitching. 






With kunker to level 31-00, 6" thick 
chainage, 15 to 150 

s. ft. 
730,000 

1 

2 8 

100 s.ft. 

18,250 


, Total for Bund ... 


... 

... 

... 

88,650 

Core-Wall. 






Coursed Rubble in Surki Mortar... 

350,000 

20 0 


70,000 


Concrete founda tion in do. 

25,000 

16 0 

... 

4,000 


Cost of two pumps 

Two 

500 0 

each 

1,000 


Eor bailing, pumping, etc. 


... 

... 

1,000 


Total for Core- wall ... 


... 

... 

... 

76,000 

Sluices. 

Coursed Rubble Masonry 

c. ft. 
30,000 

20 0 


6,000 


Concrete 

10,000 

13 0 

II 

1,300 


Arching 

6,000 

; 30 0 

11 

1,800 


•Slab-flooring 

2,500 

1 15 0 

1 

ji 

375 


Screw-geared shutters 2 x 2^' dia- 
meter 

Two 

! 

j 300 0 

each 

600 


Puddling 

lump 

1 sum 

... 

200 


Total for Sluices ... 


... 

... 

... 

10,275 

Total ... 


... 

• • ■ 

... 

1,74,925 

Add Contingencies @ 5 per cent.... 


... 

... 

« « • 

8,700 

Gr.\nd Total ... 


... 

• • ■ 


1,83,625 


JODHPUK, 

88nd November 190 Ji^ 


(Sd.) LOUIS DE CLOSETS, 

Stole Engineer. 













APPENDIX B. 


Revised Estimate of pfObable cost of completion of Bdtikli Bund. 


Description of Works. 

Quantity, 

Rate. 

Per 

Amount. 

Total. 

EAETHWORK. 


Es. A. 


Rs. 

Rs. 

Sandy Soil. 






Chainage 34 to 47‘50 lift to 40 ft. ... 

4,400,000 

6 0 

100 c.ft. 

26,400 


„ 47'50to 121‘00 „ 25 „ ... 

7,400,000 

4 8 


33,300 


„ 6 to 150, dressing and filling 






old work 

2,000,000 

4 0 


8,000 


PlTCIIlXO. 






1 

Kuokertolevol 31 ’00, 6" thick chain- 






age, 24 to 80 and 92 to 121 ... 

638,700 

2 8 

100 s, ft. 

15,968 


Total for Band ... 



... 

... 

... 

' 83,668 

Core-AA^vli. 






Random Rubble in Surki Mortar, 






level 95 to 137, cliainage 34 to 47 

273,000 

17 0 

100 c. ft. 

46,410 


Concrete foundation in Surki Mortar, 





j 

level 190 to 95, chaiiiagc 37 to 47 

65,000 

14 0 

>1 

0,100 


Cost of two pumps 

Two 

500 0 

cacli 

{,000 


Coping to Core- wall 

1,300 

30 0 

100 

300 


Cost of pumping, &e 

lump 

sum 

... 

1,000 

1 


Total for Core- wall ... 


••• 

... 

1 j 

57,900 

SniicKs. 




1 


Cnnerete in ordinary mortar 

7,533 

12 0 

100 

003 


Flooring with slab.s’ do. 

1,267 


3) 

li32 


Masonry in ordinary do. 

6,252. 


•3 

038 

1 

Arching do. ' do. 

1,614 


»3 

484 

i 

i 

Slab roofing do. do. on edge 

737 

KBI 

•f 

221 

I 

Aslilar 

8.56 

.30 0 


500 

! 

Fuddling 

lump 

sum 


500 


Screw geared shutters 

Eight 

150 0 

encli 

1,200 


Total for Sluices .. 



.. 

•• 

... 

4,055- 

Total ... 

. ... 

• « • 

... 

... 

1.40,22.3 

Add Contingencies (d; 5 per cent.... 


... 

... 

• • 

7,311 

Grand Tot^u, ... 


... 

... 

... 

1,5.3,534 


Jodhpur, 

2nd March 1906, 


(Sd.) LOUIS DK CLOSETS, 








